The rotational spectrum of 2-Cyanfurane was investigated in the frequency range between 10 and 40 GHz using a microwave spectrometer with 30 kHz Stark effect modulation described previously 2 . The spectrum exhibits fairly strong a-type and weaker b-type rotational transitions with quadrupole hyperfine structure 3 due to the interaction of the 14 N nuclear quadrupole moment with the intramolecular electric field gradient at the position of the nucleus.
The measured frequencies listed in Table 1 were used to calculate the rigid rotor rotational constants by an iteration procedure as follows. First a set of zeroth order rotational constants A 01 , B'°', and was calculated from an assumed structure. For these rotational constants rigid rotor transition frequencies (A^), B®, C^) were calculated numerically together with the partial derivatives with respect to the rotational constants (compare too Ref. 4 ). In this context j and / stay for all rotational quantum numbers of the lower and upper state respectively. A first order Taylor expansion of the measured transition frequencies then led to a set of linear equations such as Eq. (1), with the corrections JA, JB, and AC as unknowns. This set of equations was subjected to a standard least squares procedure and finally led to improved rotational constants, A ri )=A(°)+JA etc., which were used as input data for a second cycle. This procedure converged rapidly. In our case intensity averaged center frequencies of the hyperfine multiplets 5 were used as "rigid rotor frequencies" without weighting the equations for small differences in observed linewidths. The results was as follows: A = 9220.106 ±0.020 MHz, B = 2029.262 ± 0.011 MHz, C = 1662.640 ±0.009 MHz (given uncertainties are single standard deviations of the fit).
The small value of the inertia defect Iaa + -Icc = -0.103 amu Ä 2 indicates that the nuclear frame is planar. If an undistorted Furane ring 6 is assumed, a bent structure for the CN group fits best to the observed rotational constants (see Figure 1) . However, this result must be regarded as only preliminary until a reliable structure can be determined from a sufficiently large set of rotational constants of different isotopic species.
The hyperfine splittings of the rotational transitions were analyzed using the first order energy expression for the rotational levels in the presence of one quadrupole nucleus given in Eq. (2) 
+ 7(2/ -1) 7(27 -1) (7+1) (2 7 + 3) (Xaa (7 T || 7a 2 || 7 T ) + Xbb (7 T || J b 2 || 7 T ) + Xcc (7 T || 7C 2 || 7 T ) ) , A, B, C = rotational constants.
J, I, F = quantum numbers for the rotational angular momentum, 14 N-spin, and overall angular momentum respectively. t = quantum number used for the numeration of the 2 7+1 rotational sublevels corresponding to the same 7 value ( -J^x^ + 7). C = F(F + l)-7(7 + 1)-1(7 + 1).
(7 t || Jy 2 I 7 t) = expectation values for the squares of the angular momentum operators Jy (y = a, b,c) in direction of the principal inertia axes, measured in units of h, and calculated in the asymmetric rotor basis | 71) where ÜHR0t is diagonal. Xrv = e Q(d 2 VcoMi/^7 2 )/h = quadrupole coupling constants with e Q the nuclear quadrupole moment (e Q = 4.8-10 -36 esu cm 2 for 14 N 8 ) and 3 2 VQ0Vi\/da 2 etc. the second derivatives of the intramolecular Coulomb potential due to the molecular charge distribution outside the nucleus ((Xaa + Xbb + Xcc) -0 form the Poisson Equation) .
A least squares fit to the hyperfine splittings listed in Table 2 with a correlation coefficient of -0.3. Under the assumption that the symmetry axes of the quadrupole coupling tensor will closely coincide with the principal inertia axes (compare Fig. 1) i.e. assuming X«<z ~ X.zz j "X.bb ~ %xx ? Xcc ~ Y.yy ? (X&b -Xcc) may be used to give an estimate of the asymmetry of the p-electron distribution in the CN-bond. Within an approximate MO treatment 9 , the above values lead to the conclusion that there is 0.064 e more electronic charge in the 2 py atomic orbital (perpendicular to the plane) than there is in the 2 px atomic orbital (in the plane), i.e. the CN group is pulling .T-electron density from the ring. A similar dif-
